ABSTRACT
M
alpractice lawsuits are a significant source of concern for physicians. 1 In one report of physicians covered by a large professional liability insurer, 7.4% of physicians had a claim made against them every year. 2 There is a high variation of probability for facing a claim within medical specialties. Obstetricians/gynecologists, internists, family physicians, general surgeons, and orthopedists are more likely to be sued than radiologists. 3 Of the top 10 specialties sued, plastic surgeons, anesthesiologists, cardiologists, and gastroenterologists are named less frequently than are radiologists as defendants in malpractice suits. 4, 5 Radiology also occupies the 6th position in terms of dollars paid per claim. 5 Overall, approximately 30% of radiologists will be the subjects of at least 1 malpractice claim during their careers. 6 The highest rates of claims of malpractice suits that include radiologists classified by organ system category are breast, followed by vertebral/musculoskeletal, pulmonary, and gastrointestinal systems. 6 CNS-related claims ranked sixth among organ systems. 4 Once a claim is made, the mean time between an injury claim being served and its resolution is 5 years, which means that the time taken to resolve the case can seem interminable to the parties involved. 7 However, accordingly to the Physician Insurers Association of America (PIAA), 65% of claims are dropped, dismissed, or withdrawn; 25.7% are settled; and 5% are resolved by trial. 4 Sixty percent of all radiologists' claims that are resolved out of court result in a payment to a plaintiff. On the contrary, when a case goes to trial, 80% of verdicts are in favor of physicians. 7 The mean legal costs associated with cases that go to trial, are settled, or are dropped/dismissed/withdrawn are $375,000, $200,000, and $40,000, respectively. 3 Although there have been many studies published on medical malpractice in the United States, the experience and attitudes of neuroradiologists specifically have not been addressed. This study was designed to evaluate the opinions of neuroradiologists toward malpractice suits and the judicial system. On the basis of the experience in our own institution, in which less than 20% of the faculty have been named in a suit, we hypothesized that a minority of American Society of Neuroradiology (ASNR) members would have been named in malpractice suits. On the basis of the level of anxiety experienced within our own division, despite the low rate of suits, we hypothesized that the fear of being sued would outweigh the actual experience of ASNR members.
MATERIALS AND METHODS
Our data were based on an e-mail survey of 4357 ASNR members conducted in February 2013. The survey questions from which this report is based can be found in On-line Table 1 .
The full results of the survey can be viewed at the following Web address:
http://www.surveymonkey.com/sr.aspx?smϭ4y1SduJ73pus EREHU34PyiMKMhry2RDb9LzA3P06UCM_3d.
The survey was sent by means of a Web link. Through repeated e-mailing (2 reminders), a response rate of 20.7% (904/4357) was reached.
The survey was conducted by an outside vendor (SurveyMonkey, http://www.surveymonkey.com) and administered by the ASNR. Data were sent to the ASNR SurveyMonkey Web site. The data were anonymized without individual respondent identification. Confidentiality was ensured to respondents. Open-question answers were grouped for trends in responses by the 2 reviewers in concert, for example, lawsuits were still pending judgment, people were named in suits for no apparent reason, the medicolegal system must be reconstructed, and so forth. These open-ended comments were analyzed by 2 radiologists independently, and, if disagreements arose in the categorization of the comments, they met to achieve consensus.
RESULTS
Nine hundred four of 4357 ASNR members (20.7%) answered at least 1 survey question, but as many as 117 (2.7%) skipped various mandatory questions. Of these, 455 of 904 (50.3%) said that they had never been sued during their career life and 449 of 904 (49.7%) had been sued. One hundred eighty (44.9%) of the 401 radiologists who answered the question said they had been sued once, 114 (28.4%) had been sued twice, 60 (15.0%) had been sued 3 times, and 47 (11.7%) had been sued more than 3 times. If one uses 4 suits for the value of "more than 3 suits," these 401 respondents represent at least 776 claims in total (Fig 1) . More than half of the 401 sued respondents had been sued 2 or more times.
Of these 904 respondents, 806 -808 answered demographic questions. Of those providing sex data, 86.6% (698/ 806) were men and 13.4% (108/806) were women. Of the 808 who responded to the question about their age, most were between 41-60 years old (479/806; 59.4%). Use of the midpoint of the age ranges for the categories yielded a mean age of 48.1 years, a median age of 50 years, and a mode of 45 years (Fig 2) . Whereas just 13.7% (30/219) of respondents less than 40 years old had been sued, the percentage of those aged 41-50 years who had been sued was 46.1% (111/241), and, for age group 51-60 years, it rose to 72.9% (172/ 236). Above this age, the percentage remained relatively steady at 72.5% (79/ 109) (Fig 3) went to a trial, the verdict was mostly in favor of the defendant (46/55 cases with a verdict; 83.6%). Thus, between being dropped (270/481), settled without a payment (11/481), and a defense verdict in favor of the physician (46/481), a favorable outcome for physicians was noted in 68.0% (327/481) ( Table 1) .
For diagnostic neuroradiologists, the rates of dropped, settled with a payment, settled without a payment, defense verdict, and plaintiff verdict were 57.4% (221/385), 29.4% (113/385), 2.1% (8/ 385), 1.3% (5/385), and 9.9% (38/385), respectively. For interventionalists, these same rates were 49.0% (25/51), 37.3% (19/51), 0%, 5.9% (3/51), and 7.8% (4/51).
In terms of dollars paid to the plaintiff in settled or litigated cases, the most frequent amount paid for all the suits was less than $50,000. The percentage of suits that had a mean payout of less than $50,000 increased with increasing age [from 26% (6/23) of suits in the 41-50-year-old group to 75% (3/4) in those older than 70 years]. Regarding the most expensive payment for each lawsuit, the most frequently cited value was between $50,000 and $150,000 paid to the plaintiff (Fig 4) . However, the most common average value of the suits cited was higher for interventional neuroradiologists ($600,000 to $1.2 million) than diagnostic neuroradiologists (less than $50,000).
Among causes of the alleged negligence, nondetection of a lesion was the most common (31.0% ϭ 165/532), followed by complication of a procedure [17.3% (92/532) overall but 60% (24/40) for interventional neuroradiologists] and misinterpretation of a finding (16.0%, 85/532); 19.9% (106/532) of the respondents provided a comment regarding other reasons for being sued that were not mentioned as a survey choice. Of the comments provided, most said they were sued merely because they had their names on the radiology report (30 cases), there was a delay in treatment and/or diagnosis (20 cases), or there was a complication after a procedure (18 cases) ( Table 2) . Physicians were mainly concerned about the risk to their personal assets if they are sued (164/813, 20.2%). This was true for all age groups and either sex, except for the 41-50-year-old group, who were more concerned about losing their confidence leading to practicing defensive medicine. Women were also more concerned (25%, 22/88) than were men (15.4%, 91/592) about the impact of the malpractice on the injured plaintiff.
Respondents (81.1%, 647/798) opined that the US judicial system is somewhat to heavily weighted in favor of the plaintiff (Table 4) . As the age of the respondent increased, the degree to which they thought that the system favored the plaintiff decreased; 83% (87/ 105) of women and 80.7% (551/683) of men thought that the judicial system favored the plaintiff. A higher percentage of diagnostic (81.3%, 522/642) than neurointerventionalists (73.3%, 44/60) think the judicial system is biased against them.
DISCUSSION
Despite the large number of studies published about malpractice in the area of radiology, the rate at which neuroradiologists have been sued in the United States has not been specifically addressed. According to a recent study that provided the rate of radiologists sued with regard to organ system, 4 neuroradiology's related organs ranked third (spinal, mus- culoskeletal) and sixth (brain) in position within the 15 organs cited.
To assess the rate of malpractice lawsuits in neuroradiology, we designed the present study through the use of the ASNR members as the study population. We hypothesized that a minority of ASNR members would be named in malpractice suits. Surprisingly, a large number of the respondents answered that they had been sued, with almost half saying that they had been named in at least 1 claim in their career (49.7%). Of those who had been sued, most (221/401 ϭ 55.1%) answered that they had been sued twice or more.
A similar survey about malpractice stress syndrome in radiologists, performed in Italy, showed that the frequency of radiologists and radiotherapists who were named in a malpractice suit was one-third, which is less than our findings. 8 That can be explained by the cultural difference between the incidence of lawsuits in both countries, which is higher in the United States than in Italy. Because we did not perform our study on a randomized population, that information may show a bias of who answered the poll and could also explain the high prevalence of ASNR members sued at least once in their professional career.
Concerning the rates of age and sex, our data agreed with a previous study that included demographic characteristics of malpractice claims against radiologists in the United States. 6 Both studies found that the probability of being sued increased with years in practice, and men were sued more often than were women. Interventionalists had a higher rate of suits than did diagnostic neuroradiologists. This statement is in accord with previous study findings that found that procedural complications are one of the main causes of medical malpractice suits against radiologists in the United States. 4 The study conducted in Italy showed that the relationship between age and the probability of being sued is contradictory because most of their respondents thought that older radiologists were more proficient than younger ones, though the youthful may be more up to date with advanced technology. 8 By contrast, their respondents believed that newer radiologists are inclined to make more mistakes than are their more experienced coworkers. 8 Meanwhile, it was theorized in the same study that advanced age and deteriorating cognitive skills might affect the capacity to identify radiologic findings. 8 Certainly as years in practice extend, the prospect of being sued at least once increases with increasing age as more cases are read.
Comparing our data with a recent study that determined the most frequent causes of suits in US radiologists, 4 there were similarities in the sources of suits between all of radiology and those related to the neuroradiology. We found that the main cause reported in our study was the nondetection of a finding, which is in agreement with what the previous authors described as "failure to diagnose" as the most common cause of malpractice suits in general radiology. We also found that our next most common causes of suits, complications during performance of a procedure and the lack of communication of a finding, were near the top of their results as well. 4 It is important to highlight that the previously mentioned study reviewed cases mainly related to breast imaging because mammography suits lead to most claims in the United States (followed by malpractice suits related to fractures). 4 Notwithstanding, our findings were compatible with the general radiology results. In addition to the assessment regarding the frequency information about the malpractice lawsuits in neuroradiology, we sought to evaluate the opinions of neuroradiologists concerning malpractice litigation and the judicial system. It was assumed that the fear of being sued was unfounded. That hypothesis was discredited, and only 25.4% of the respondents had mild fear of being sued and 30.0% were occasionally concerned, whereas only 6.5% were always concerned with being sued in their career life.
It has been suggested that physicians who are most concerned with the probability of being sued are often the ones who had already been through malpractice litigation. The literature shows that some physicians who responded to a lawsuit would have had a malpractice syndrome, which includes tension, anxiety, low selfesteem, depression, frustration, and insomnia, among other symptoms. 8 Thus, it would lead the physician to be more concerned about being named in another lawsuit in the future and to adopt a defensive practice. Unfortunately, we were not able to make that correlation with the use of our data base.
Our study demonstrated that most of the lawsuits in the area of neuroradiology were dropped or settled with payment to the plaintiff, but that payment was most commonly less than $50,000. The questions were not specific to know whether this represented the individual radiologist's "share" of the payment or the payment for the all members of the case. When going to trial, the verdict was in favor of the defendant in 46 of 55 (83.6%) cases (Table 1) . These data are in agreement with the PIAA 3 in regard to the malpractice lawsuits of physicians in the United States. Our survey showed that most frequently, the largest compensation paid to plaintiffs in these suits was between $50,000 and $150,000. According to PIAA, this is below the associated mean legal costs per suit, when considering cases that are either settled or litigated, which lies between $200,000 and $375,000.
One apparent contradiction identified in our survey is the high rate of favorable outcomes (dropped suits, settlements without payment, court judgments in favor of defendants) and low payouts (less than $50,000 selected most commonly) yet the perception by neuroradiologists that the medicolegal system is heavily weighted toward the plaintiffs. This may be because of the perceived ease with which a plaintiff may bring a suit against a physician.
The other paradox that we noted was the relatively low rate of suits cited with a payout more than $150,000 for diagnostic neuroradiologists yet the fear among neuroradiologists that their personal assets may be at risk. Because most physicians carry malpractice insurance coverage for $1,000,000 per case and very few cases exceed that value, the risk to one's personal assets would seem highly improbable.
These paradoxes may be explained by the Prospect Theory,
proposed by Kahneman and Tversky, awarded the Nobel Prize in Economics in 2002. 9 They showed, through experimental behavior, that the decisions made by human beings follow some patterns that are not necessarily based on probabilities only. Thus, people will alter their behavior on the value of the gains or losses rather than on the probability of the occurrence. Therefore, even though the probability of being sued is low and even though the likelihood of one's personal assets being encumbered is low, because of the negative impact and high "value" of these potential outcomes, physicians alter their behavior to avoid that potentiality. On the basis of the Prospect Theory, people "overvalue" the risks. This may explain why healthy people still buy health insurance and why outstanding physicians, even if it was optional, would still buy malpractice insurance. It also explains why physicians will change practice patterns even though the risk of malpractice suits may be quite small.
9,10

Limitations
The major limitation of our study is the potential for selection bias, with only 904 of 4357 neuroradiologists answering survey questions. We believe this was caused in part by a high rate of surveys submitted for participation by the ASNR this year on top of the customer service and patient satisfaction and job satisfaction surveys that have become standard fare in medicine. Physicians may have survey fatigue. Some questions were answered by far fewer respondents. This limits the reliability of the calculated response rates to each specific question. For example, the overall rate of malpractice suits might be overrepresented if ASNR members who had been sued were more likely to spend the time filling out the survey to share their experience, or the suit rate could be underestimated if physicians were embarrassed about having been named in a suit, justly or unjustly, and either did not answer truthfully or did not respond to the survey at all because of unhappy associations with the topic. Selection bias is a limitation of Note:-n indicates total of respondents for each question.
all survey-based investigations, and the similarity between our results and previously published rates suggests that this source of bias did not play a major role in our results. The study also did not control for the respondents' ages across sex and practice patterns (diagnostic versus interventional), nor did it assess whether the respondent was in the private, academic, or government sector. In addition, the survey did not inquire as to the home country of the respondent. The ASNR now has a significant number of non-American members among which the incidence of malpractice suits is lower than in the United States. The ASNR also has a small percentage of nonclinical research scientists, unlikely to be named in a suit, who may have diluted the malpractice sample.
We also had a plethora of open-ended comments for cases in which the respondents did not select the proffered choices in the survey. These responses could not be counted by the rates shown in the tables and graphics, but they were analyzed by the authors and added to the results and discussion, on the basis of our interpretation of the comments. The fact that so many people added comments to many of the questions may be related to 1) the emotionally charged nature of the topic, 2) many respondents' answers did not fit into the choices provided, and 3) simple options in a multiple choice format cannot tell the full story of what physicians experienced in their medicolegal environment.
We were not able to detail the major economic concerns of respondents with respect to litigation expenses. The impact of days away from work, practice expenses litigating cases, malpractice insurance limits, and increased premiums for malpractice insurance were issues not addressed in this survey.
CONCLUSIONS
Almost half of the ASNR respondents have been sued at least once, and, of those named in a suit, more than half have been named in more than 1 suit. These suits tend to be about nondetection of lesions, complications of procedures, misinterpretation of a finding, or perceived random naming of a physician whose name was in the medical record. Although the outcomes overall reported are heavily weighted toward physicians by virtue of many dropped suits, small payouts, defense verdicts, or favorable settlements, neuroradiologists have a high level of anxiety about being sued that affects many physicians on a daily basis. Many fear that their personal assets may be at risk despite the favorable outcomes listed above and the extremely low risk of personal exposure. This may be because, although the probability of such an event is low, the value placed on loss of assets is very high, as explained by the Prospect Theory. Therefore, behaviors to reduce the likelihood of that improbable event may still be used. Overall, the neuroradiologists responding believe that the medicolegal system is strongly to somewhat heavily biased in favor of plaintiffs.
